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pynopanM/i, a iimchho k ycTpoiicTsaM 
juih oxJia:*AenHB Haaejiiin c paaivirroii 
onopnoH noBepxHocTbfo, h no3Po;iHeT 

II O D hi CHTb n p O H 3 BOJUHT e 71 h HO C T b VfTpO it - 

CTBa, H3AeJine (H) 9 nocrynaeT b 
reriJioH3C)JTHpoBaHHyK) Kawepy 1 », nonanan 

B JIOTOK 2, ' r BCIIJIblBaeT M HO.A BOIACHC T~* 
BH6M CTpVH B03flyxa, HCTeKaKMIBiX H3 
HaiCIOHHblX OTBepCTHH 8 b Bepxneu 

creHKe 6 hh^hgto Kopo6a (HK) 4. Tlpn 

3 TOM H 9 Of^yBaGTCH c.BGpxy CTpyHMH 
BO^AVXa, HCTeKaKHUHMH H3 EiaKAOHHblX 
OTBepCTHH 7 B HHJKHefl CTOHKe 5 BepX~ 

Hero KOpofia (BK) 3. KoHTaKTupyn c 
r P y 3 o b c a ymHMH sjieMenraMH 12, 3aKpen- 

JTGUHblMH Ha nOBGpX HOC TH 6GCKOHCM HbtX c 

3JiacTHMHbix nojioc 10, H 9 iiepeMemaeTCB ~ 
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t:.i:h ; I v > T K f 1 ? , HOABPpl *"*HC ! > TepMOB0 3~ 

CJRrlTOrO H03AVXa, HCTOK.iwmero H3 huk- 
.tiohhmx OTHPpr run 7 11 R. JIpn abhhcchhh 
OdCKOneMHbix fi.nacTHMHwx nonoc (n) 1 I 

[JO JKftJIoGaM 13 TpPHHC MEJKXXy HHMH H 

ahom *enofioB 13 cuitxaeTCH fijiaroAapn 

HCTPMeHHK) OKHTOrO OOWXa H3 oTBep- 
«; vhh 14, COOfMUPHHMX C HOAOCTblO HK . 



Hotok oTpabu rannoT o bo myxa rmxoaht 

H3 HXO/lHorO OTHepCTHfl BOTKa 2 h ito- 

jmptch RcacbinaK>miiM bphtu.'i^i opoM 15 

BoaayxooxuannTejib 1ft, H3 KOToporo 
oxj]a«,i(?HHWH B03/iyx narHeraeTCH eeH- 

THJlflTOpOM 17 B BK 3 H HK 4, OTKYA3 

oh nocTynaer Mepe3 oTBepr.THH 7 h 8 

R j'IOTOK 2. UHKJI TTORTOpHGTCH . 2 3.n. 

(fr-nhi . 4 hji . 
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n300pOT<»HH^ OTHnCHTCa K XOJTOAHJIb~ 
HOMV TOXl'O.'IfUHMeCKOMy o6opyAOBaHHK), 
a HMCHHf K yf TpOHCTBaM OXJiaHCAeHHB 

li viUMinn r. paruniTon onopHofl noBepx- 

HOOTblfl . 

i.lejTi, n-3 0opeTeHHH - noBbimeHHe npo- 
i i ] t on j»to "i b h o r t h y c r p oh c t b a . 

iia (pur. 1 v.. xena thmcckh n3o6pa«eno 
iipCX-iaraoMoe vctpohctbo, o6ihhh bha, 
npo^oJibHbiH paapea; na (J)Hr. 2 - paa- 
pe-3 A- A mi ipnr. 1; na *Hr. 3 - pas- 
pea E-E *ia r. 1; na <i>nr. 4 - (fcpar- 

Mt'ilT CiaHHHW yCTpOHCTBa B aKCOHO" 

VtipoHCTBO A.HH OXnaWCHHH H3fleJlHH 

OKJiioMaeT reinomo:iHpoiiaHHyfo KaMepy 1 , 
Bnyrpu Koropoii pacnoAoacen aaMKiiyTbiH 
rto noi!L'pemu)MY c-gmohhio nor ok 2, 06- 
i;a-j-.)uaMHuft BepxHHM 3 h rtonojiHHTenb- 
iimm hhhchhm 4 BoaAyxopacnpeAeJiHTeJib- 

ElblMH K3P06aMH, COeAHHeHHblMH M6)Kfly 
i'COOH v^?pTHKanbHbIMIi C TG HKaMH . KopO^ 
3 paClIO.UO>KOH U:M\ BepxHeH BeTBbH) 

i pancuop repa , KopoO 4 ~ no;i Hen. B 
lnoKHen ctohkc 5 BepxHero Kopo6a 3 h 
b BepxHefl ctprko 6 HHvKnero Kopofia 4 

BbinOJlHCHW Ha-K'IOHHbie OTBOpCTHH COOT"" 

nec men ho 7 h 8 c yivnoM HaKiioHa b 
cropoHy, nporiiBononoxnyw aBHwenHK) 
oxjia^aaeMbsx hiacahh 9. 

TnroBMe opranw TpancnopTepa 10 
BKJiK)^aioT t'ecKono-iHwc anacTHMHbte no- 
boom 1 1 c ?aKpt»ri.neHHbiMH na hx noBepx- 

HOCTH rpyaOBOJiyiUHMH I'lCMCHTaMH 12. 

3 BepxnoM ctohko 6 HHatHero Kopooa 4 
Hbino.aiioHhi xtMiona 13, b kotopwx paaMe- 
iHOHN TFiroBbie opraiibi rpancnopTepa 10, 

(TpHtlCM P 'THO K<i:€lOro H3 >KGJlo6oB 13 

HMeioTOi ck^ohiho omepcTHH 14, paB- 
Hovn,a.Toinu,:< oj.ho o: npyroro no innHc 
4vC.no5a '3. Hi b noroK 2 vera- 
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HOBJien AononHHTeJibHbjft BcacwBatoiuHH 

BOHTHJIHTOp 15, COeAHHeHHbJH C B03AyX0~ 

oxjiaAHTe.neM 16, hmgioiuhm HarHeTaiomHil 

BGHTHJlBTOp 17, BblXOA KOTOpOTO C006~ 

men nocpeflCTBOM TpySonpoBOAOB c no- 
nocTBMH o6ohx B03nyxopacnpeAe.nHTeJii>- 
HblX kopo6ob 3 H 4, 

ripHBOAHOft H H3TflIHOH COOTBGTCTBeH** 

10 ho 6apa6aHbi 18 h 19 rpaHcnopTepa 10 
HMeioT paBHoyAaneHHbie OAHa ot APyroft 
KOJibueBbie nanpaBJiHwmHe xaHaBKH 20, 
ropH3 0HTaJibBbie OCH CHMMeTpHH KOTOpbDC 
napa.njieAbHbi npoAOJibHbiM ochm chmmct** 

lb pHH lRen060B 13 H HaXOAHTCH C HHMH B 

oahhx n-nocKocTHx, nepneHAHxyjinpHbix 
nnocKOCTH BepxHeH ctshkh 6 HH*Hero 
Kopo6a 4. 

i 

20 ycTpoftcTBO pa6oTaeT CAeAyK>mHM 
o6pa30M. 

H3AeJine 9 noAaeTCH b TeriAOHaoAH- 
pyiomyio xaMepy 1 h, nonaAaa b jtotok 2 f 
r, BCnAbiBaeT M iioa bo3Aghctbhgm CTpyft 

?b B03Ayxa> HCTexaiOIUHX H3 HaKAOHHbJX 

OTBepCTHH 8 B BGpXHeft CTGHKC 6 HHDK"" 

Hero Kopo6a 4. ripn 3tom HSAenHe 9 
ooAyBaercH csepxy crpynMH B03Ayxa, 

HC reKaiOIUHMH H3 HaKJIOHHblX OTBepCTHH 7 

30 b HHJKHeii CTGHKe 5 Bepxnero Kopo6a 3. 
KoHTaKTHpyn c rpy30BeAyiHHMH aneMeHTa- 
mh 12, pacnoAoweHHbiMH Ha noBepxHocTH 
CecKoneMHbix anacTHMHbix noiioc 11, 
H3AenHe 9 nepeMemaeTCH BAOAb AOTKa 2, 
noABeprancb npn o pom TepMOB03AeHCT- 
bhk) co cTopoHbi oxjiajKAawmero cwaToro 
BosAyxa, HCTCxaiomero H3 HaxAOHHbix 

OTBepCTHH 7 H 8. IlpH 3TOM BepXHHH 
HOBCpXHOCTb OeCKOHeqHWX 3AaCTHMHbIX 

4 0 nonoc 1 1 Hcixoahtch na oahom ypoBHe c 
BepxHefi rinocKOCTbK) HHmero Kopo6a 4. 
[Ipn )KBH*ennn iiojioc 11 no *ejio6aM 13 
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TpeHiie MOXjiy mumh n jiaom *enooon 13 
cHHxaei'CH '*a c«ieT hctgmchhh c*aTO~ 
ro BoiAyxa M3 oTBepcTHH 14, coobmen- 
hwx c nojiocThK) hhjkh e ro KopoGa 4. IJpn 

3TOM OTBCpCTHH 14 BhWlOJI HHK)TCH no;| 

npHMbiM yrnoM k Bepxneii ctchkg 6 
HH*Hero KopoOa 4, mto ooecneHHBaeT 
MaKCHMajibHoe Hcnojib30BaHHe coa^aBa- 

6MOH B03AYIHHOH npoCJIOHKH . IloTOK OT' 

pa6oTaHHoro (oTAanmero cbow 3HeprHK> 
xojiona) B0 3;;yxa bmxoaht H3 bxoahoto 
OTBepcTHH jioTKa 2 h noAaeTCH Bcacbi- 
sajomMM BeinnnHTopoM 15 b B03Ayxo~ 
oTAe/THrenb 16. H3 B03AyxooxJiaAHTenH 
16 oxAa^AeHHbiH B03AYX HanieTaeTca 

BeHTH-ITHTOpOM 17 B KOpo6a 3 H 4, OT~ 

xyAa nocTynaer nepe3 OTBepcTHH 7 h 8 
B JioroK 2. Hhkji noBTopaeTCH. 

OTBepcTHH 8 b Bepxnen CTeHKe 6 
HHJKHero Kopo6a 4 npeAKa3Ha^eHbi a-tih 

C03A3 HHH B03AyiHH0H npOCJlOHKH , CHH~ 

jKatoineM TpeHHe Me>KAy TpaHcnopTHpycMbTM 

H3AeAHeM 9 H BepXHOH nnOCKOCTbK) 

ctghkh 6, h A-hh HFiTe}iCH4>HKauHH npo- 
uecca oxjia?KAeHHH 6naroAapn npoTOBO- 
TOKy oxjiawaiomero B03Ayxa ABHmeHHio 

H3AC.HHH 9. FlpH 3T0M HHTeHCHlJ)HKaUHH 

TenAOo6MeHHbix nponeccos apohcxoaht 
3a cqeT Toro, mto H3Aenne KOHTay th~ 
pyeT HenocpeACTBeHHo c o x ji axm a kdchhm 
BOAyxoM, "njiasaH 11 Ha bo3ayihhoh npoc-- 
jioHKe. 3to npHBOAHT k yMeHbineHHK) 
TOJimHHbi TenjioBoro norpanHMHoro cjioh 

Ha KHTKHGH nOBGpXHOCTH H3A6JIHH 9, a 

CAeAOBaTejibHo , HHTeHCH^HAHpyeT Ten- 
jioo^MeHHbie npoueccbi. 

y BeJIH^ie HHC npOH3BOAHTeJIbHOCTH 

npeA-nai aeMoro ycTpoftcrBa o6ecneMHBa- 
eTCH yBeiiHMeHHeM BbixoAa kohahuhohhoh 

npOAyKUHH, noCKOJlbKy KOHTaKT H3ACJ7HH 

9 c rpysoBeAyniHMH 3JieMeHTaMH 12 cbo- 

flHTCfl K MHHHMyMy, HHTeHCH^HKaUHeA 

TenAoo6MeHHbix npoueccoB, HanHMHeM 

OTBepCTHH 7 H 8 B HHJKHeH CTeHKe 5 

BepxHero Kopo6a 3 h b Bepxnew CTeHKe 
6 HHJKnero Kopo6a 4, mto no3BO.nneT 
npoBOAHTb TepMoo6pa6oTKy (oxnajKAe- 
HHe) H3A6J1HH 9 paBHOMepHO no BceMy HX 
1 o6-beMy ny tgm npaKTHnecKH 6ecKOHTaKT- 

HOrO TepMOB03AGHCTBHfl . KpOMe TOTO, 

BbinoAHeHHe THroabix opraHOB b bhag 
6eCKOHC4 HblX 3JiaCTHHHbIX nojioc 11 chh- 
waeT Maccy TnroBbix opraHOB, BbixoAH- 
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mux 3a rrpoAeAbi TPnnoHionnpnBannoii 

KilMOpfJ 1 , MTO 1I03BOJIHGT COKpaTUTb 

A oak) noTepb "xonoaa" na oxjia^ACnne 
raroBbix opraiioB, ycneBomx HarpeTbCH 
^ Bne TeriAOHsonHpoBanHon Kanepbi 1 , 
a Tppiuie MejRAy CSecKOHeHHMMii 'isiacrun- 

HblMH nOJIOCaMH 1 1 H IIOBCpXHOCTbfO WGJJO' 

Gob 13, b KOTopbfx ohh ubh«ytcr, chh~ 
rcaeTcn fijiaroflapa bo3 Aenc t b hk) c jk a t o ~ 
10 ro B03Ayxa, HCTCKafoinero H3 OTBepcTHH 
14 b Ane HcenoOoB 13, mo Aae.T bo3- 

MO)KH OC T b CHHSHTb MOlUHOCTb Hp H BOA a • 

<t o p m y ji a H3o6pereiiHA 

15 

1 . YCTpOHCTBO AJ1H OXJiaJKAGHHH 
K3A6J1HH , HKHlOMaJOIHee TenJTOH30JHlpOBaH- 

Hyjo xaviepy h pa3MeiuenFibie b Heft bo3~ 
AyxooTAeAHTejib, Be hthjih Topw , Tpanc- 
20 nopTep A-nn nepeMemenHH H3AGJIHH h 
pacnoAOJuceHHbiH HaA BepXHen BeTBbw 
nocjieAHero BOXAyxopacnpeAenHTGJibHbiff 

KOP06 C OTBepCTHHMH B G r O HHllieH 

CTeHKe, oTAHHaiomeecH reM, 
25 mo, c , uejibio noBbnueHHH npoH3BOAH- 
TeiibHocTH, oho cHa6)Ke ho AonojiHHTejib- 
hwm B03AyxopacnpeAe.nnTeAbHbiM xopo~ 
6om, pa3MeiueHHbiM noA BepxHefi BeTBbw 
TpaHcnopTepa h hmctoiuhm OTBepc thh b 
30 ero BepxHeH cTe HKe , npH 3tom o6a 
Kopo6a coeAHHGHbi MeacAy coOoh BepTH- 

KanbHblMH CTeHKaMH C 06pa30BaHHGM 

3aMKHy Toro no nonepeqHOMy nepHMeTpy 
JioTKa, a THroBbie opranbi TpancnopTepa 

35 BKJifoqaioT 6ecKOHGHHbie 3jracTHHHbie no~ 
nocbi c 3aKpeniieHHbiMH na hx noBepx- 
hocth rpy30BeAymHMH 3.neMeHTaMH , npn- 
mcm b BepxHeA CTeHKe hhjkhgto Kopo6a 
BbinoJiHeHbi a-hh pasMemeHHH th roBbix op- 

40 ranoB TpaHQnoprepa )KGno6bi co ckbos- 

HblMH OTBepCTHHMH B AHG , a B03AyXO~ 

oxjiaAHTenb cooOmeH c nojioc thmh o6ohx 
kopoSob nocpeACTBOM Tpy5onpOBOAOB. 
2. YCTpOHCTBO no n. 1, o t ji h- 
45 MaiomeecH tgm, hto otbgpcthh 

B HH7KHGH CTGHKG BGpXHGTO KOpo6a H 

B BGpXHGH CTeHKe HHwuero KOpoGa HMe- 

K)T HaKJIOH B CTOpOHy, npOTHBOnoJIOJK" 
HyKJ ABHWeHHK) H3ABJ1HH . 

50 3. YcTpoHCTBo no nn. 1 h 2 , o t- 
HHHaiotneecH TeM, hto oho 

CHa^JKeHO AOnOJTHHTeAbHblM BeHTHJIHTOpOM, 
yCTaHOBAeHHbIM Ha BXOAe M3AGJ1HH H 

aotok c coo6meHHbiM c B03«yxooxjia- 
55 flHTeneM. 
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(54) AN APPARATUS FOR COOLING OF ARTICLES 

(57) The invention relates to the art of the refrigerating 
production equipment, in particular it relates to apparatuses for 
cooling the articles having a distinct supporting surface; and the 
invention can be suitably used for improving capacity of such 
apparatuses. Article (M) 9 enters heat-insulated chamber 1 and, 
having found its way into tray 2, xx hovers" under the action of the 
air jets effluent from oblique holes 8 In upper wall 6 of lower 
duct (HK) 4. As this occurs, M 9 is subjected to blowing from above 
by the air jets effluent from oblique holes 7 in lower wall 5 of 
upper duct (BK) 3. 14 9, contacting with load-guiding members 12 
secured on the surface of endless elastic belts 10, moves along 
tray 2 thus being subjected to the thermal action effected by the 
cooling compressed air effluent from oblique holes 7 and 8. As 
endless elastic belts (n) 11 move in chutes 13, the friction 
between them and the bottom of chutes 13 diminishes by efflux of 
the compressed air from holes 14 that communicate with cavity HK. 
The spent air flow leaves outlet of tray 2 and is delivered by 
suction fan 15 into air-cooler 16, wherefrom the cooled air is 
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charged by fan 17 into BK 3 and HK 4, after which the said air 

reaches tray 2 via holes 7 and 8. 

Said cycle is repeated. 2. dep. claims. 4 Figs. 

The invention relates to the art of refrigerating production 
equipment, in particular it relates to apparatuses for cooling the 
articles having a distinct supporting surface. 

The invention accomplishes the objective of improving capacity 
of said apparatuses. 

Fig. 1 schematically shows the claimed apparatus, its general 
view in longitudinal section; Fig. 2 shows section A-A of Fig. 1; 
Fig. 3 shows section E-E of Fig. 1; Fig 4 shows a perspective view 
of a fragment of the apparatus frame. 

The claimed apparatus for cooling of articles includes heat- 
insulated chamber 1 that accommodates tray 2 having the closed 
cross-section and defined by the additional upper 3 and additional 
lower 4 air-distributing ducts 4, which ducts are interconnected 
with upright walls. Duct 3 is disposed over the upper branch of the 
conveyer, and duct 4 is disposed under said branch. Lower wall 5 of 
upper duct 3 and upper wall 6 of lower duct 4 are provided with 
respective oblique holes 7 and 8, which holes are inclined towards 
the direction that is opposite to movement of cooled articles 9. 

Traction members of conveyer 10 include endless elastic belts 
11 having load-guiding members 12 secured on the surface of said 
belts. Upper wall 6 of lower duct 4 is provided with chutes 13 that 
accommodate the conveyer 10 traction members; the bottom of each 
one chutes 13 has through holes 14 that are equidistant from one 
another along chute 13. At the entrance into tray 2, positioned is 
additional suction fan 15 coupled to air-cooler 16 having charging 
fan 17 whose outlet, via pipelines, communicates with cavities of 
both air-distributing ducts 3 and 4. 

The drive and tightening drums 18 and 19 of conveyer 10 
respectively have annular guiding grooves 20 that are equidistant 
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from one another; the horizontal symmetry axes of said grooves 
being parallel with the longitudinal symmetry axes of chutes 13 and 
disposed in the same planes as said chutes, which planes are 
perpendicular to the plane of upper wall 6 of lower duct 4. 
The apparatus is operated as follows. 

Article 9 is delivered into heat-insulating chamber 1 and, 
entering tray 2, "hovers" under the action of the air jets effluent 
from oblique holes 8 in upper wall 6 of lower duct 4. As this 
occurs, article 9 is subjected to blowing from above by the air 
jets effluent from oblique holes 7 in lower wall 5 of upper duct 3. 
Article 9, while contacting with load-guiding members 12 disposed 
on the surface of elastic endless belts 11, moves along tray 2 
while being subjected to the thermal action effected by the cooling 
compressed air effluent from oblique holes 7 and 8. As this takes 
place, the upper surface of endless elastic belts 11 is at the same 
level with the upper plane of lower duct 4. As belts 11 move along 
chutes 13, the friction between them and the bottom of chutes 13 is 
reduced by efflux of the compressed air from holes 14 that 
communicate with the lower duct 4 cavity. Holes 14 being disposed 
at the right angle to upper wall 6 of lower duct 4, and this 
ensures the maximum utilization of the air layer thus created. The 
spent air flow (that has given its energy of the cold) exits from 
the inlet of tray 2 and is delivered by suction fan 15 into air 
separator 16. The cooled air is blown by fan 17 from air separator 
16 into ducts 3 and 4, wherefrom the air enters tray 2 through 
holes 7 and 8. This cycle is repeated. 

Holes 8 in upper wall 6 of lower duct 4 are intended for 
creating the air layer that reduces the friction between the 
conveyed article 9 and the upper plane of wall 6, and for enhancing 
the cooling process by counter-current of the cooling air against 
movement of article 9. The heat-transfer processes are enhanced 
owing to the circumstance that the article directly contacts the 
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cooling air, while "hovering" on the air layer. This results in a 
decrease in thickness of the thermal boundary layer on the lower 
surface of article 9, so that the heat-transfer processes are 
enhanced. 

An increased capacity of the claimed apparatus is provided by 
an increased output of the treated products, because the contact of 
article 9 with load-guiding members 12 is minimized; and by the 
enhanced heat-transfer processes, the presence of holes 7 and 8 in 
lower wall 5 of upper duct 3 and in upper wall 6 of lower duct 4, 
which circumstances allow carry out the thermal treatment (cooling) 
of articles 9 uniformly through their entire volume by virtue of 
the practically contactless thermal action as described herein. 
Further, implementation of the traction members in the form of 
endless elastic belts 11 results in a lesser mass of the traction 
members that extend beyond heat-insulating chamber 1, which allows 
diminish the portion of losses of the "cold" spent for cooling the 
traction members that have been already heated outside heat- 
insulated chamber 1; and the friction between endless elastic belts 
11 and the surface of chutes 13, wherein said belts move, has been 
reduced owing to the action of the compressed air effluent from 
holes 14 on the bottom of chutes 13, which allows reduce the 
required drive power. 

CLAIMS 

1. An apparatus for cooling articles, including a heat- 
insulated chamber and the following means disposed in said chamber: 
air-separator, fans, conveyer for moving the articles, and an air- 
distributing duct having holes in its lower wall, and being disposed 
over the upper branch of the conveyer; 

characterized in that, for improving its capacity, the 
apparatus is further provided with an additional air-distributing 
duct disposed under the conveyer upper branch and having holes in 
its upper wall; both ducts being interconnected by upright walls to 
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define a tray which is closed along its inner perimeter; and the 
conveyer traction members include endless elastic belts having 
load-guiding members secured on the surface of said belts; the 
upper wall of the lower duct is provided with chutes that have 
through holes in their bottom and intended for accommodating the 
conveyer traction members; the air cooler communicating with 
cavities of both ducts via pipelines. 

2. The apparatus as claimed in claim 1, characterized in that 
the holes in the upper duct's lower wall and in the lower duct's 
upper wall are inclined towards the direction that is opposite to 
movement of the articles. 

3. The apparatus as claimed in claims 1 or 2, characterized in 
that it further comprises an additional fan positioned at the place 
where the articles enter the apparatus, and a tray that 
communicates with the air cooler. 
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